The cardiac neural stem cell phenotype is compromised in streptozotocin-induced diabetic cardiomyopathy.
Neural stem cells were identified in the rat heart and during scar formation and healing participated in sympathetic fiber sprouting and angiogenesis. In the setting of diabetes, impaired wound healing represents a typical pathological feature. These findings provided the impetus to test the hypothesis that experimental diabetes adversely influenced the phenotype of cardiac neural stem cells. Streptozotocin (STZ)-induced diabetic rats were associated with elevated plasma glucose levels, significant loss of body weight and left ventricular contractile dysfunction. In the heart of STZ-diabetic rats, the density of nestin immunoreactive processes emanating from cardiac neural stem cells were reduced. The latter finding was reaffirmed as nestin protein expression was significantly decreased in the heart of STZ-diabetic rats and associated with a concomitant reduction of nestin mRNA. Employing the TUNEL assay, the loss of nestin expression in STZ-diabetic rats was not attributed to widespread cardiac neural stem cell apoptosis. Insulin administration to STZ-diabetic rats with established hyperglycaemia led to a modest recovery of nestin protein expression in cardiac neural stem cells. By contrast, the administration of insulin immediately after STZ injection improved plasma glucose levels and significantly attenuated the loss of nestin protein expression. These data highlight the novel observation that nestin protein expression in cardiac neural stem cells was significantly reduced in STZ-induced type I diabetic rats. The aberrant cardiac neural stem cell phenotype may compromise their biological role and predispose the diabetic heart to maladaptive healing following ischemic injury.